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ADVANTAGE - The prism has excellent durability, without 
occurrence of total 

reflection of incident light due to the adhesive layer. 
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±wMimtl>^■^J:hm^t■^miT i 02 . z r 02 , t 

azOs, WO3, Bi2O3.CeO2.HfO2, I n2 0 
3, NdOs, PbO, ZnO. Si3N4, ZnS, Mo 
O3. Sn02, Sb203*><^^|.::i:iS:#att-tSii* 

[if*«3] iiaiaSf^S<0JS»f*3&n. 7tLh-CS)S 

t ^ -r s is*« 1 f ES{<o'!^3r 7 X h >r 'J X 

A. 

tfrS?S^ L i N b O3 tfzMh 
i T a 03*»^=5:Sai[Or'; XA<offl^H^^^^^ES•<i■ 

[0001] 

il|.LN (Li NbOs) ^/diLT (LiTaOs) 

Tf^xbyryxAtcis-ri., 

[0002] 

XA$:ig^UT#^>nS'?jj-7XhyruXA<i. ffljt 
1810 1 e^^i;;m.^zm^^titz%mmhtix^^h. 

hixx^^i,. -n, mMm^i^bLxm\'^i^titnm 

tlXi±.]B.^. L i NbOj^L iTa03=5:i:>'Al 
[0003] 

t LT«iAl*^*5 1.46. g«^J*< 1 . 4- 1 . 6 

-^^y^mtztx\ Kmm^-tzkti'^mx'h 

hiK L i Nb03-^L iTa03«iJgJ»f$*^'2. 0&± 
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[0 004] Zcr)Xd^j:m'kizRm±^-l^i 

m^^ ztizx mmcr)X9imm<'ztf)^x'^ x t , 
mtzmt&^ff)mm<zbi}^x'^^^\>^t:»y^R 

ltilXLtdZti,z^j:l. m^X. ^mm<'tzi!biz 

li. mmzii^htiminmxi. it^hi. swjii: 
mfyx-M^^msx^mmwmx'hhifi. m<^^ 
nx'm<r>i. 0 tcm^mm^ z t mmxh h . 
[0005] i.->xi^wmmwmj^i<zm^x^£^ix 

[0006] 

[il!SS:)»^1-.5-t«x7)#g] ilBaWSr^figf 5^ 
*^BB'>^9Xh-y7'UXA{i, LiNb03t;t 
JiL i Ta 03*^^>^^7-'J XACO^^SlC^MKtt 

^m^^z^^^h^f-i^'Ri5 0%\:)±^^^^fz, t 

20 fz. msi^mm-imtfzii^mmimtfzii^mm.ms 

■i)>^^j:lMmt-^MiTi02. ZrOi, Ta205. W 
Os. BizOs. Ce02, Hf02, I n203s Nd 

03, PbO, ZnO, Si3N4, ZnS, M0O3, S 

[0007] zcr>-^i^yxvyr^)XKam&-nm't\. 
X \i . ^mmmt. fz M-m,^\m^tz\i-m.Tmm 
<r>^m\.-^^^^^^^htz^(r>^mmxc^'i»itm. 

mmt ?:iS^ \,tzWm: L i N b O3 * i^rJi L l T a O3 

30 t-hts:h'm<nr')xi.(msmzit^^^xm^h 
"ifzVA. mimmktmLKm^^x^t'^mi'o^ 

[0008] 

im] :^m^zi:mi. n^ni^hsiz^^mt 

tX. Ti O2. Zr02. Ta205. WO3. B i 
203, Ce02, Hf02, InzOa, NdOs, Pb 
0,.Zn0, S i3N4, ZnS, M0O3, Sn02, S 

uxJ>.mft(omtfim^z&^t:ib^m^:mz s^rv^t t 
40 i>iz.^'^smzximm^'j'-^j:<.mx.imm^ 
mm^<r,:^m-^msmmizit^x r u xj>,mmzmi^ 

zbiJ^X'tt. z<r)Zki]^h. ztih<r>mi^-^(n^ 

ki.zi.K)r 'J xj>.m%<r)±mm<z b mm}.z-^j: 

[0009] n^4 f,z^mmb Lx\t. i&^miizm 

mw£>LM. V)Vf)vmiz)(. ^^^mmomi'^htz^xr) 
50 w%b\^xm-^titih.mm..r)v^^>'Y^9y\t 
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(3) !KgB¥8-234021 
3 4 

Ti(OR)4 + H20 - CHzO^Ti (OR) 4^ 

CH20-»-Ti (0R)4D - Ti (0R)3 + R0H 
Ti (OR) sOH+T i (OR) 4 -» 

(ROsTiOTi (OR)3 + ROH 

[00 1 01 ±iac7)j:3^:tt®s:f!ifflLT. ±mmm i&mmzm-imm(>-r:itifix'^hfcif). 

^z.hiihi}^hX'$>i. j^commm. m3ii'y^y:^}-y7-oxj*comw^x'h 

[ 0 0 1 1 ] t*>L. mm^mMi. ztiti>(om^ 

mmm i . mi^mzm^ttzmT^mitmrn c o o i ? ] 

m-it-^mt:mis.ti>i]m^m±tizti}^x'^ti, zff) [ms.mi i ^nsfeCTo'^jj-^xhyruxAii. 02 

m^i,zmwj:mi. nu^/i^mcoMm^mmcrtwm. « mmsiz^txoizL i Nboa ( lnis) (dtvx 

mm., m^^. ss^fefr^rt's-awtss^i t a 1 st^2 5 ttsi-^sn^ t co-c* 0 , 

riJXAlc7)Ml atC{i:«3iai3S:. ^7t7-'JXAl& 

[0012] mmt^m^t tXli. ^m^mit-^mt 20 tXr UXA 2fi0® 1 b&tXffi2 a lC{iRltllSjJ:^4 S:^ 

Ta. W, Bi. Ce, Hf, In. Nd. Pb, Zn ^rfc. 2l5|lit0)KfcV%-C{irUXA2<Offi2 bfcUiR 

tir^co^^i)-h^m-hh. ifz. i^y-fy (Si^jS [00 is] z<7)^^yy.hy7''J XJ^</)mmi;mtL 

XmmWmfSiTKm^^XS iiNu BNi^lCOij^ a(cWLTTiT;Un^v-h'*-/^^rl.rhDyNTi- 

^\ 50 0 (B*W5iKKS?) J§?gS-®4{c:STL, -^coffl 

[00 1 3] Jnfi^frhLTti. ^J#«?Ucryl^adf tLNSir'JXAlOBl b$:aia-&i5ii:.S. <Xt, r 

H3!»Jail6j!R;SitC^r&fci6. IMJgJPJ. IbKcO^ftJC^^ UXA^«s$- 5 Or, 10 0*0, 2 0 OX:, 4 0 OVCO 

^j:m^b, m\>^^^^ttzli^'m(^Mmtti<-mX' 30 '?-n.-fixc7)ffiStTSPe'Wt:3Bt^'^oJn3ftt. 

$)^. v>#:3rOSiS-em-ri.t, ?f»<J^*<SE (ci2B#ia*>ftTMia*-C'^i^l.. im=J:'9^« 

^*<mSt{=;<fX'ftJtt^5l»-?-|.fci6{cgf-&«*qR«$ 5<7)±^^S:Ti OzKTJgjSUc^^^xhyrUX 

(i, 5 0 0-9 0 O'CX-mm^mt^j:^ , ffii^-CSV'' [0019] lirlHc7)SiilStfctt.?.^^® 5c0Sd»13 

v^li2-^-r*^', Rira<^JSi»f*J3Lh<^)fflK=5rl)<t otciDi* ^^m^h . c:^o<t^s:jStci3i^TJM®*^5 0 O'C 

•&miM'^iiX^\ '-'80 0'C<D^X'l,i9 0%&±<^tmt^j:ht>K ^tl 

[ 0 0 1 4 ] . z<o^, n^m<7)it'^mmT x 'om\'^Wi&x^iimmim^i(7)x^i}im< 

iOil^fig^O-g-fl-aT&iS 0%a±.l 00%^mtfimt L 40 >lixtcj; i O2 J; '9iKv^Stff$<50t*^Jit^ 

< , X OS^ L<{i5 0%m±8 0%*}1T'*)§. CfL I.. ^co^^Jlfi, 3K*^micAStri.7ty){c 1 . 8W 

{i3 0%*jl-C'{i3t^t®Jlf^$riS546|.Cfc*^'T'#-r. ±iOJgJf^*>lg«$ni.*^ *»SfeWO«*JJcOJ®^(i4 

5 0 %mx'imncmtRizi ^mmi)<:^^ti. s o ox;w±cojd«t- i . 8JiUi<r)ffijf$s-i#s t jti^^ 

o%a±x'im'^m<^mimmti^±^ < . m-^mcomm mx-hi. zmzx <om^Lt:m'^mff)mm^^ m 

^iiii*mt^t v^*><iT'$>i., m^mmHi 02 ) ^^m^imm^*'^m^Lx^^5 o%x'hhz 

mtm^<^-^^miimzmm^ti^j:\\ tmmuz. ^fc, LN<^m^mizmmikmi^m 

[00 1 5] £^^iaS{ir;P3^i^h-c7)T;L'^;w»<7) $■l^■s::t^±»^ffiT^0Rl^Srffi«§Sot*S9'C^> 

{cT;i^df;pa*</jN$v^{5t'sffitt*«^< , iimiaffi*^ [ o o 2 o ] ^mmmizxtm. m^m^zm^xMt^ 
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S i 0« 
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[0022] 



[«2] 











2.2 4 




ZT 


2.0 3 


3 3 0 



ZT:ZrO!+Ta,0. (9:1 SgJt) 



[0023] 

mmm2 3 :^mmm<r>%^iiL i Nbos ( lni!) 

2 a !,Zl,im^±m4 Sr , 7° y XA 2 COB 2 b izit 

mmizxm^tx\^&. 

[0 0 241 Z<7)iSt^(7)^:^^XhyrVXA(mmij 

mtLxu. mmjm4m'^LfzLmruxj:.2 

eom2 aizMtXTh^-n-fh^i^i-^y (TB 
2 0 0'"Ctt% 2B$raWC#aU, ^iOf^t:l6^ra 

*^ftrgssx-t*?^i.. ztuzx o±b!4^*«t i 02 
I., 

[0025] mi<^mmMizmhm^m5mmz 

ffi. JaSfttcJ; Oto^Pfl. t i: t tca^LTT i O2 
$-4^-ri). CcO-fb^RJStCi3l,^TJl!^fiJK*^'5 0 0°C 
~8 0 0'CcOSHT'{i9Q%JiLhcOJ€Si:^4*^, -fix 



•s . ^mmx'i,iT)i-^)\^m-f}^^^\ Mm\iimMiz 

m^^m^m^mzbti^x'^i, tfzzc^x o^j:^mi 
Kmim\'^t:iif>. mizimT<7)KmizmmTibh, 

[0026] zcom-^mi. ytijmMzXSii-ltzibiz 

1. 7mL(r>miJrmtims^iihiK ^mmm(^m^<7) 
2 0 o'cJiLho jpiftt- 1 . 7 a±.(r>mmmh 

30 mm^Tx-mt^ z t n^m-h i. . 

[0027] :mtm\.ziiix\i. ^-^JftcfeV^TAItTt 
[0028] 
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[0029] 

imms ] *^Jfi^JcO%&«i, L i NbOaS ( LN 

50 «) oruxAl^tt;f2^c^^v^•clHla^^«3^yg|3S:. 
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^ T'cr U Xix 1 Sl/^7° 'J XA 2 COffl 1 b ai/ffi 2 a tCti 

COO 3 0] Zcr)^cr>^:fyXhyrVXA(r)mmU 

(Om2a{Z^lXThy-n-:fh^i^'f-^y (TB 

T) 0«#:*^^>^l. fB-l Oj (H*W3iKK 
m)^n -^^^ y-e 5 %w t (C#S? L/i?M^ii»tc 

0°C*^A> 2 0 0'CtT-8^ra*^{fC#S t . icDmz 1 

±«^*<T i O2t,zxm^vt:^:f'^xhyroxj>.i< 

c 0 0 3 1 ] mmcom^mi,zmh^^m5(Di}mz 
x^itmmmimm-ti>t. t i r/i^^^i^Yim 
tamzx 0JD*^M»-ri. 1 1 tfcit-^LTT i 02 
Sr^tl., c:c7)ji:^Rie{:j3(,iT»fflJS*«5 0 or 
~8 0 0°CcoiEHT1i9 0%tLhcO^i&Ki:^r^*^ ^ti 

X m^^m.xii^mtim^t^m'm^ti^&< ^ 

ZitizX OT i 02 J: OiSv^gtif^cofi^-^jifc^ 

•I.. :^mmmx'i,immm2i,zi5\,^xm^f.i'rhy-n- 

:/h^i^^iS'><7)^0-?-X'h^ 1 0*f*c&fflV^7tfcJ6 

<. n-oxmsLTm^^mifxmmhzttn'^h, ttz 
izmmrh^. 

[0032] zcr>m^mii. Mmmz}.m-ifzi^iz 
1. 7&±(om^mmmtihtK^mmmmm 

m^li 2 0 0'CKk±(^mX' 1 . 7 JjLh<7)g*f^*#S 
[0033] m^mizii^^XXM^ 

[0034] 

CII*SW4 ] :^mmmX'li. L i TaOsS ( LTS) 

cor';xAi&t;f2 2rfflv\ ruxAi£/)®ia(cii3t 

jS3?:^l<0tSiS-CK?Sll^t, ^Bl^JiTaiOBS: 

(ir U XA 1 atA' 2 tOffl 1 b 2 a (DmiZ^miiM 
4, SV7-';XjU2<0iiS6lc:RftfReifcM6^JgBgLTV^ 

[00 3 5] z<7)m^(0'y:fyxhyr'jXM,(D^mij 

mtlXii. LTS7'UXA2<0ffi2atMLTTa7 
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XAKomihiMh-^h^i. mz. ruxi.^m 

SS3 0^. 5 0'C3 0:}i-, 1 0 0'C*>^>4 0 O'CiX' 
8l$iaWT#fflL. -ec^S^t 1 6lBfS*>{tTSia^T' 
^J^l). ZixlzX'Om^SSCDm^^rT azOi Iz 

xm^Uz^:^yxhyruxj^tfi^^tii,, 
[0036] mimmxmizmim^m 5<7)mx 

10 i^ti. Z(oit^^{zi5\,^xiims,mtfi5oo'c 
^8oox^ff)mBX'ii9o%vxt(ome.b^j:i>tfi. ^ti 

X 'om^7Si&x'mm.mi}m^h<r)X'm^tim< 

I.. imcJ;0Ta2O5<J;'5ffiv«*i0S^^JIt=5r 

[0037] z<7)i^^m\i, itdfim^zxmtitzmz 

^{i3 0 0°CliLhOMT'l. 71iLhi7)gl»f*5r#S 

ztm^x^hh. 5r*j, ^nifieHTJiruxixCs^ 

^Jfcl§ltTa3&5^t*lTV^5;ti6. J:0^:>3*5St 
20 I., 

[0038] *IIMW(cJ:a{f , ^^«ti5V^-CA*f^d 
<r>^mil^mzh^£\.-^kt%>t,z^ m.'^mM<m^ 

mzX'>x'^it^<^^<r>'m^iti^z^ti:\\ zmz 
X 'o^m.imx'&Li^zm>xmjtitz\^mityxvyr 

UXA2:flS^i:*^-C'§4. 
[0039] 

{mM5 ] ifmmX'\t. L i NbOsS (LNiy) 
c7)rUXAiat>'2 2:ffll\ rUXAlOHl a{Cffl3t 
Ii3&, r';XAl&t^2<^ffllbat^2a{C{iK*fl» 

30 ±114 Sr , r U Xi. 2 COW 2 a ICtiRWffiihlK 6 Sr^ 

1,2,3 <m^x'Mmm L , m^maiz roz^ 
m.^tttmm^Lx\^t, 

[0 04 0] Zcr>^^cr,^^yxhyrUXI.<7)m^:}] 

mttxii. s*fi»±K4^ffMU>:LNsryxA2 

cr)m2al,zMLXZrT)\^a^i^Vi)^ii>^h fThoy 
NZ r J ( B*«aK K jg) 5§?S*3i«K«TL, ^<7) 
miZ L N M7° V XA 1 1 b ^ aia^t)-* I. . <i?{;: , 
y°VXA±i^im^3 0^. 5 0''C3BtS, lOO'C** 
/i> 5 0 O'CtX' 1 OlBfS3!)»ftT#iaL., -e^O^tC 16^ 

40 mMfxmmx'mi^ti. zii^zx'om^m5<D±^ 

^ifZ r 02 l,ZXm& L/c>?:t7X h 'J XAtfi^ 

[0041] mimmmxmizmm^m 5<ntmz 

tmz X 0 tMm-r& tth izm^tx zroz 
Srifig-ri. . z(o^t^mzt5>,^xiim^tfi5 o o^c 

~8 0 0'CCDmmX'li9 0%&±cof^b^j:ltK ^tl 

X m^^is,^xu^mmtm^-ti<^ximm<^j: 
i>. ztii,zx^zr02x*)i&i^mmm-^mt^j: 

50 
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[004 2] z(Dm^mii. mmMzp^m-htzi^iz 

[0043] ^mmizxtm. «^«icfcv^TAit3t 
X ^^mRx/mAmzmf)xmitz l n h yr lo 

[0044] 

[||JS««J6 ] :mmmxu. l i n b oass ( Lm) 

113 2: , rUXAiat/2cOHlbat/2aWi^ltl!)5 
ih)i4^, riJXA2cOffi2 aWi;RStffi±M6$r^ 
1, 2. 3c0ffi«T-»SII*L. Ji-^«WiS i3N4Sr 

[00 4 5] Z(^^<r)'y:^yXh>rVXA<r)m^1j 

HP-2J (KKMm) mmi:m&izmfi. 
izLNmroxj^icnmihiMi^'^h-^i. mz. r 

'JXA^f*:SrSS3 0^. 5 0r3B#^. 10 0'C*»<o 

4oo-c*T'i o^fSwc^iaL. ^<^mzi e^isi 
s i 3 N4 (ctm L/C "^jj- 5 X h y r 'J xj^ifi^^ 
[0046] fllilBi0»iiISfcfc{tS«f-&«5Ojnfatc 

#HMT'«is i3N4 mti^Vay) i^^-l. *ll 

[0047] *^iSWcJ:ixtf s Ji-^St:fcv^TAIt7t 
<0±RSiimz(:>^j:\,ybti>iz. iaS^SK^coaii^ 

[0048] 40 

immmima ] ^^mmix-a, l i n b om ( l 

NS) <0ri»XAiaff2S:ffll\ mXi^lfl^fflia 
Izm^St:. rVXM,lRX/2ff)mi b&tX2afc:{± 
Rttl»jhli4$:. r>JXA260®2alc(iKStR6itK6 
imi. 2. 3c7)fflBgT'«SIS«t. «-&«W±ZnS 

t-thmim&iix^'^^. 
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[0049] Z<7)W,^cr>^:^yXhyrOXM.<7)W^-^ 

mtixii. mm±mim^ifzLmrvxA2 

coffl 2 a (Cjhf LT Z n S $) I) 0(i S b O 2r^^ft<0tt 
mX-rVX A lRl/2mzWML. ZnSft&V^tSSb 
OOM^^ tUniat-Cr XA 1 at/2 Srl!«$-ti:l. . 
^ij. C:<7)ZnSJ)|)V>{iSbOtiLN«0^jLi;-/-K'f 

1 oor) icJf^TM^i^^^s^Tffiv^coTc: 

ffiC. Sn02 (Bi*$«;6 0 0''C, Stff^2. 0) , M 

o03 (Ul^soo'c. mmmi. 9)mifihh. 

[00501 Z<n^. ^!t*i«{iRlB^*r«8!fe<^)IBiRi 

mmmi^z^-f. ttzm.m-^A.x-^^tii^^fz 

'^tlZt^^mX'hhZtli\'^dtX'h^j:\\ 
[0051] :^m^mi,zXiXti. «^«tfcV^TAl!f3K 

itizX'^X'^it^cr,m(7m.^it^fStZ^^j:\\ ZiHZ 

X 'ommxmiKmzm>xmifzLN^:t=^xhyr 

OXJ^miZtt^X't^, 
[0052] 

rvxAc^m^miz. ^muxmcomm^^fzfci^. m 
■^m^zii^^xxnm<o±mii^z^y'j:\>^bti,iz. m 
^mm^bx\.^&<Dxi^'mm(D^^ittzx 

ai/BAtttCfiByjT ^^/t L N t ?t{± LT ;j- 7 X h y 
rUXASr#|,C:t*JT'#l.. 

[00 53] '^:t7;^hyr'jXAoSji:^a{cfcv^T 

UT^^ t7t«-^ja ^mzb m% h . 

mu imm>^^vy^vyr')X2^(mmi^'f 

[02] "^^^xhyruXAcT^fflHHo 

[03] -^jf^xhyruxAcoit^ 

[1$-^c^lKBJ] 
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* NOTICES * 



Japan Patent 0££ice is not responsible £or any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to LN (LiNb03) or LT (LiTaOB) WoUaston prism used as an optical 

element. 
[0002] 

[Description of the Prior Art] Conventionally, the WoUaston prism which joins two or more prism which consists of a 
****** crystalline, and is obtained is used with a polarization film or a polarizing plate, are things and is used as a 
polarizing prism. Invention indicated by JP,05-181016,A is known as this kind of an example. According to invention 
given [ this ] in an official report, a WoUaston prism joins this with adhesives, using a synthetic rock crystal as a****** 
crystalline. And many ultraviolet-rays hardening type adhesives of hypoviscosity are used for the adhesives in this case 
from the goodness of assembly nature. On the other hand, as a material used as a ****** crystalline, LiNbOB, LiTaOB, 
etc. are that a refractive index is higher than a synthetic rock crystal, and promising ** is carried out in recent years. 
[OOOB] 

[Problem(s) to be Solved by the Invention] However, as a refractive index, a synthetic rock crystal is 1.46 and adhesives 
are 1.4-1.6. Although it is possible to reduce reflection by giving acid-resisting coating to the plane of composition of a 
synthetic rock crystal even if there is almost no reflection of an interface and the refractive index of adhesives differs from 
the synthetic rock crystal somewhat, since the refractive index of a synthetic rock crystal and adhesives is almost equal 
Since a refractive index is 2.0 or more, the adhesives and the refractive index which are usually used differ from each 
other greatly, and neither LiNbOB nor LiTaOB can disregard reflection of an interface. 

[0004] Moreover, even if it can prevent a perpendicular incident light by using an acid-resisting coat in such a case, since 
it cannot protect, total reflection of the reflection of light which carries out incidence aslant will be carried out. Therefore, 
although are based also on an incident angle and the adhesives of 1 .7 to 1 .8 or more and a very high refractive index are 
required of a refractive index in order to prevent total reflection, it is difficult to obtain such a refractive index with the 
usual adhesives. 

[0005] Therefore, this invention aims at offer of the WoUaston prism which is made in view of the aforementioned trouble 
and consists of a ******** crystalline of a high refractive index which does not cause the total reflection of the incident 
light by the junction layer, and its manufacture method. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention WoUaston prism made 
one matter of the inorganic compounds which become the junction layer of the prism which consists of LiNbOB or - 
LiTaOB from a metallic oxide, a metal nitride, or metallic sulfide, or the matter which combined the inorganic compoimd 
of each above arbitrarily contain 50% or more. Moreover, the inorganic compounds which consist of the aforementioned 
metaUic oxide, a metal nitride, or metallic sulfide are Ti02, Zr02, Ta 205, WOB and Bi 20B, Ce02, Hf02 and In 20B, 
NdOB, PbO and ZnO, SiBN4, and ZnS, MoOB, Sn02 and Sb 20B, and the refractive index of the aforementioned junction 
layer is 1.7 or more. 

[0007] After making the solution which mixed the metal organic compound and diluted solution for making inorganic 
compoimds, such as a metallic oxide, a metal nitride, or metaUic sulfide, generate as the manufacture method of this 
WoUaston prism intervene between two or more prism which consists of LiNbOB or LiTaOB and sticking it, the junction 
layer which heat the aforementioned solution, it was made to react and contained the inorganic compound 50% or more is 
made to form. 
[0008] 

[Function] According to this invention, as an operation concerning claims 1-B Ti02, Zr02, Ta 205, WOB and Bi 20B, 
Ce02, Hf02 and In 20B, NdOB, PbO, Since the inorganic compound which consists of ZnO, SiBN4, and ZnS, MoOB, 
Sn02 and Sb 203 has a refractive index close to the refractive index of a prism material with 1 .7 or more, while not 
causing total reflection That there is little influence by temperature or humidity, since it is very close to a prism material 



compared with the usual organic synthesis adhesives, even if coefficient of hnear expansion has a temperature change, it 
can maintain high endurance. It becomes possible to protect the total reflection of a prism incident Ught from this by 
choosing and using a thing with a refractive index required in design out of these inorganic compounds. 
[0009] As an operation concerning a claim 4, an alkoxide, an alkali-metal salt, etc. are used among the metal organic 
compounds used for a junction layer as a raw material for obtaining a metallic oxide by the sol gel process. For example, 
alkoxide titanium is diluted with a suitable solvent, if it is held under suitable environment, it will cause a chemical 
reaction as shown below, it repeats hydrolysis and a condensation reaction, and generates amorphous titanium oxide. In 
addition, R in the following formula shows an alkyl group. 
Ti (OR) 4+H20 -> [H2 0->Ti4 (OR)] 

[H2 0->Ti4 (OR)] -> Ti(0R)3+R0H Ti(OR) 3 0H+Ti4 (OR) -> (RO)3TiOTi(OR)3+ROH[0010] Although the attempt 
which manufactures bulk and the functional thin fibn of a metallic oxide is reported by many papers, reference, etc. using 
the above properties, the technology which forms a metallic oxide in the space sealed like a junction layer is not 
suggested. It is because it is thought that this is difficult to remove a solvent, dehydration, the water produced by the 
dealcohoUzation reaction, alcohol, etc. in the state of sealing. 

[00 11] However, wholeheartedly, as a result of research, such basic technology was able to be applied and the method of 
forming inorganic compounds, such as a metallic oxide, in the state where it joined between solid-states was able to be 
established. In this case, an important point is choosing appropriately selection of an alkyl group, the kind of solvent, 
dilution concentration, heating conditions, humidity conditions, etc. 

[0012] As a material to be used, it is sold from each company as an organometallic compound, among those alcoholate 
and chelates, such as Ti, Zr, Ta, W, Bi, Ce, Hf, In, Nd, Pb, and Zn, and a reed rate are effective from the height of the 
refractive index of a product, moreover, it reacts by nitrogen-gas-atmosphere mind by using a silazane (Si organic 
compound), BORAZAN (B organic compound), etc. as a start raw material - making ~ Si3 ~ it is also good to obtain N4 
andBN 

[0013] Since the alkoxide which carried out solvent dilution becomes a start zero as heating conditions, a late 
programming rate or a multi-stage story needs time sufficient for desolventization and dehydration, and to be heated. If it 
heats at an elevated temperature suddenly, in order that a solvent and an organic component may gasify and bump rapidly, 
a jimction layer will be destroyed, and ablation will occur. Therefore, as terminal temperature, it becomes an inorganic 
film mostly at 500-900 degrees C, and it turns out that a very high refractive index is shown. However, what is necessary 
is just to choose heating temperature so that it may become a value more than a desired refractive index although a 
refractive index shows a low value a little since an organic component remains a little also at low temperature rather than 
it. 

[0014] In addition, less than 100% 30% or more has the desirable content of the mineral constituent in the chemistry 
scope of a junction layer in this case, and it is less than 80% 50% or more more desirably. At less than 30%, a refractive 
index cannot fully be raised, but a refractive index is influenced by selection of a raw material at less than 50%, and this 
has large hardening contraction of a junction layer at 80% or more, and is because it is easy to generate destruction and 
exfoliation of a junction layer. Of course, especially the content of a mineral constituent is not restricted other than a 
scope. 

[0015] Although reactivity changes with the sizes and the inorganic elements of an alkyl group of an alkoxide, required 
temperature has so high that an alkyl group is generally small reactivity, and since inorganic concentration is high, it can 
choose lower temperature. In this case, since the influence to other members can be reduced, it can be said that it excels 
more practical. 
[0016] 

[Example] Hereafter, each example of this invention is concretely explained using drawing 3 from drawing 1 . The side 
elevation of a WoUaston prism and drawing 3 of drawing in which drawing 1 shows the composition of the Wollaston 
prism material of this invention, and drawing 2 are the perspective diagrams of a Wollaston prism. 
[0017] 

[Example 1] as shown in drawing 2 and drawing 3 , the prism 1 and 2 of LiNb03 (product made from LN) joins the 
Wollaston prism of this example through the junction layer 5 - having - field la of prism 1 - the polarization fibn 3 - 
moreover, the antireflection film 4 is formed in field lb of prism 1 and prism 2, and field 2a with vacuum deposition with 
composition as shown in Table 1 and 2 In addition, the antireflection fihn 6 is not formed in field 2b of prism 2 in this 
example. 

[0018] ATORON NTi-500 (product made from Nippon Soda KK) solution which consists of a Ti alkoxide as the 
manufacture method of this Wollaston prism to field 2a of the prism 2 made from LN in which the antireflection film 4 
was formed is dropped at a proper quantity, and field lb of the prism 1 made from LN is laid on top of the field. Next, the 
whole prism is gradually heated by a unit of 3 hour at each temperature of 50 degrees C, 100 degrees C, 200 degrees C, 
and 400 degrees C, and it cools slowly to a room temperature over 12 hours after that. The Wollaston prism which formed 
the principal component of the junction layer 5 in Ti02 by this is completed. 



[0019] If the chemical reaction by heating of the junction layer 5 in the aforementioned manufacturing process is 
explained, the polymerization of it will be carried out and Ti alkoxide will generate Ti02 while understanding it an added 
water part by an application and heating. Although heating temperature turns into 90% or more of purity in this chemical 
reaction in the range which is 500 degrees C - 800 degrees C, since the organic substance remains at low temperature 
from it, purity becomes low. This becomes the junction layer of a low refractive index from Ti02. Although 1.8 or more 
refractive indexes are required in order that light may carry out incidence of this junction layer aslant, in the case of the 
material of this example, it is possible to obtain 1.8 or more refractive indexes by heating of 400 degrees C or more. The 
mineral-constituent (Ti02) content of the junction layer which this formed was presumed from the reflection property, 
and that it is about 50% made it clear. In addition, it is effective in reduction ****'s in reflection by the plane of 
composition to make an antireflection film form in the plane of composition of LN. 

[0020] According to this example, while the total reflection of an incident light does not happen in a junction layer, 
performance change of degradation and others is not caused by environmental variations, such as temperature and 
himiidity. LN WoUaston prism which was extremely excellent in a performance and endurance by this can be obtained. 

0021] 
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[0023] 

[Example 2] the case of this example - the prism 1 and 2 of LiNb03 (product made from LN) ~ setting ~ field la of 
prism 1 - the polarization fihn 3 ~ moreover, the antireflection film 6 is formed in field lb of prism 1 and prism 2, and 
field 2a with composition as shown in Table 1, 2, and 3, and the antireflection film 4 is formed in field 2b of prism 2 with 

vacuum deposition 

[0024] As the manufacture method of the Wollaston prism in this case, a tetra-n-butoxytitanium (TBT) solution is 
dropped at optimum dose to field 2a of the prism 2 made from LN in which the antireflection fihn 4 was formed, and field 
lb of the prism 1 made from LN is laid on top of the field. Next, the temperature up of the whole prism is carried out over 
2 hours from a room temperature to 200 degrees C, and it cools slowly to a room temperature over 16 hours after that. 
The Wollaston prism in which the principal component formed the junction layer 5 of Ti02 by this is completed. 
[0025] If the chemical reaction by heating of the junction layer 5 in the aforementioned manufacturing process is 
explained, the polymerization of it will be carried out and Ti alkoxide will generate Ti02 while understanding it an added 
water part by an application and heating. Although heating temperature tums into 90% or more of purity in this chemical 
reaction in the range which is 500 degrees C - 800 degrees C, since the organic substance remains at low temperature 
from it, purity becomes low. This becomes the junction layer of a low refractive index from Ti02. At this example, the 



organic substance which remains since the matter with a small alkyl group is used for the start raw material can obtain a 
high refractive index at low temperature few therefore. Moreover, since such matter has high reactivity, it is advantageous 
to the reaction in low temperature. 

[0026] Although 1.7 or more refractive indexes are required in order that light may carry out incidence of this junction 
layer aslant, in the case of the material of this example, it is possible to obtain 1.7 or more refractive indexes by heating of 
200 degrees C or more. In addition, when the reactivity of TBT is too high, working under nitrogen-gas-atmosphere mind 
is effective. 

[0027] According to this example, while the total reflection of an incident light does not happen in a junction layer, 
performance change of degradation and others is not caused by environmental variations, such as temperature and 
humidity. LN Wollaston prism which was extremely excellent in a performance and endurance by this can be obtained. 
[0028] 
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[0029] 

[Example 3] the case of this example - the prism 1 and 2 made from LiNb03 (product made from LN) ~ setting - field 
la — the polarization film 3 — moreover, the antireflection film 6 is formed in field lb of prism 1 and prism 2, and field 2a 
with composition as shown in Table 1, 2, and 3, and the antireflection film 4 is formed in field 2b of prism 2 with vacuum 
deposition 

[0030] The solution which diluted with n-hexane to wt "B-10" (product made from Nippon Soda KK) which consists of 
10 **** of tetra-n-butoxytitanium (TBT) as the manufacture method of the Wollaston prism in this case to field 2a of the 
prism 2 made from LN in which the antireflection film 4 was formed 5% is dropped at optimum dose, and field lb of the 
prism 1 made from LN is laid on top of the field. Next, the temperature up of the whole prism is carried out from a room 
temperature over 8 hours for 50-degree-C 30 minutes from 50 degrees C to 200 degrees C, and it is annealed to a room 
temperature over 16 hours after that. The Wollaston prism which the principal component of the junction layer 5 formed 
in Ti02 by this is completed. 

[003 1] If the chemical reaction by heating of the junction layer 5 in the aforementioned manufacturing process is 
explained, the polymerization of it will be carried out and Ti alkoxide will generate Ti02 while understanding it an added 
water part by an appUcation and heating. Although heating temperature turns into 90% or more of purity in this chemical 
reaction in the range which is 500 degrees C - 800 degrees C, since the organic substance remains at low temperature 
from it, purity becomes low. This becomes the junction layer of a low refractive index from Ti02. At this example, the 
organic substance which reactivity is easy to suppress a little since lO **** which are the polymer of the tetra-n- 
butoxytitanium used in the example 2 were used, and remains since the content of an alkyl group is still smaller than TBT 
can obtain a high refractive index at low temperature few therefore. Moreover, since such matter has high reactivity, it is 
advantageous to the reaction in low temperature. 

[0032] Although 1.7 or more refractive indexes are required in order that light may carry out incidence of this junction 
layer aslant, in the case of the material of this example, it is possible to obtain 1.7 or more refractive indexes by heating of 
200 degrees C or more. In addition, it is effective in the plane of composition of LN to make an antireflection film form if 
needed. 

[0033] According to this example, while the total reflection of an incident light does not happen in a junction layer, 
performance change of degradation and others is not caused by environmental variations, such as temperature and 
humidity. LN Wollaston prism which was extremely excellent in a performance and endurance by this can be obtained. 
[0034] 

[Example 4] In this example, using the prism 1 and 2 made from LiTa03 (product made from LT), vacuum deposition of 
the polarization film 3 is carried out to field la of prism 1 with the composition of Table 1, and the layer which makes Ta 
205 a principal component is formed in a junction layer. In addition, in the case of this example, the antireflection film -6 
is not formed in the field of the fields lb and 2a of prism 1 and 2 in an antireflection film 4 and the field 6 of prism 2. 
[0035] The "ATORON NTa-750" (product made from Nippon Soda KK) solution which consists of a Ta alkoxide to field 



2a of the prism 2 made from LT as the manufacture method of the Wollaston prism in this case is dropped at optimum 
do§e, and field lb of the prism 1 made from LT is laid on top of the field. Next, the temperature up of the whole prism is 
carried out over 8 hours from 100 degrees C to 400 degrees C, and it is annealed to a room temperature over 16 hours for 
50-degree-C 30 minutes for room temperature 30 minutes after that. Thereby, it is Ta 205 about the principal component 
of the junction layer 5. The formed Wollaston prism is completed. 

[0036] If the chemical reaction by heating of the junction layer 5 in the aforementioned manufacturing process is 
explained, the polymerization of it will be carried out and Ta alkoxide will generate Ta 205 while understanding it an 
added water part by an application and heating. Although heating temperature turns into 90% or more of purity in this 
chemical reaction in the range which is 500 degrees C - 800 degrees C, since the organic substance remains at low 
temperature from it, purity becomes low. This becomes the junction layer of a low refractive index from Ta 205, 
[0037] Although 1.7 or more refractive indexes are required in order that light may carry out incidence of this junction 
layer aslant, in the case of the material of this example, it is possible to obtain 1.7 or more refractive indexes by heating of 
300 degrees C or more. In addition, in this example, since the same Ta as cement is contained in prism, the adhesion force 
increases more. 

[0038] According to this example, while the total reflection of an incident light does not happen in a junction layer, 
performance change of degradation and others is not caused by environmental variations, such as temperature and 
humidity. LN Wollaston prism which was extremely excellent in a performance and endurance by this can be obtained. 
[0039] 

[Example 5] In this example, using the prism 1 and 2 made from LiNb03 (product made from LN), vacuum deposition of 

the antireflection film 6 is carried out [ the polarization film 3 ] for an antireflection film 4 to field 2a of prism 2 with the 
composition of Tables 1, 2, and 3 in the fields lb and 2a of prism 1 and 2, and the layer which makes Zr02 a principal 
component at a junction layer is formed in field la of prism 1. 

[0040] "ATORON NZr" (product made from Nippon Soda KK) solution which consists of a Zr alkoxide as the 
manufacture method of the Wollaston prism in this case to field 2a of the prism 2 made from LN in which the 
antireflection fibn 4 was formed is dropped at optimum dose, and field lb of the prism 1 made from LN is laid on top of 
the field. Next, the temperature up of the whole prism is carried out over 10 hours from 100 degrees C to 500<iegrees C, 
and it is annealed to a room temperature over 16 hours for 50-degree-C 3 hours for room temperature 30 minutes after 
that. Thereby, the principal component of the junction layer 5 is Zr02. The formed Wollaston prism is completed. 
[0041] If the chemical reaction by heating of the junction layer 5 in the aforementioned manufacturing process is 
explained, the polymerization of it will be carried out and Zr alkoxide will generate Zr02 while understanding it an added 
water part by an application and heating. Although heating temperature turns into 90% or more of purity in this chemical 
reaction in the range which is 500 degrees C - 800 degrees C, since the organic substance remains at low temperature 
from it, purity becomes low. This becomes the junction layer of a low refractive index from Zr02. 
[0042] Although 1.7 or more refractive indexes are required in order that light may carry out incidence aslant, since the 
refractive index of Zr02 is about 2.0, heating of 400 degrees C or more is required for this junction layer. In addition, 
although the antireflection film 4 is made to form in the plane of composition of LN in this example, as for this, 
constructing if needed is also effective. 

[0043] According to this example, while the total reflection of an incident light does not happen in a junction layer, 
performance change of degradation and others is not caused by environmental variations, such as temperature and 
humidity. LN Wollaston prism which was extremely excellent in a performance and endurance by this can be obtained. 
[0044] 

[Example 6] In this example, using the prism 1 and 2 made from LiNb03 (product made from LN), vacuum deposition of 
the antireflection film 6 is carried out [ the polarization film 3 ] for an antireflection film 4 to field 2a of prism 2 with the 
composition of Tables 1, 2, and 3 in the fields lb and 2a of prism 1 and 2, and the layer which makes Si3N4 a principal 
component at a junction layer is formed in field la of prism 1. 

[0045] The "PHP-2" (KK TONEN make) solution which consists of** RUHIDORO polysilazane as the manufacture 
method of the Wollaston prism in this case to field 2a of the prism 2 made from LN in which the antireflection film 4 was 
formed is dropped at optimum dose, and field lb of the prism 1 made from LN is laid on top of the field. Next, the 
temperature up of the whole prism is carried out over 10 hours from 100 degrees C to 400 degrees C, and it is annealed to 
a room temperature over 16 hours for 50-degree-C 3 hours for room temperature 30 minutes after that. The Wollaston 
prism which the principal component of the junction layer 5 formed by Si3N4 by this is completed. 
[0046] If the chemical reaction by heating of the junction layer 5 in the aforementioned manufacturing process is 
explained, polymerization mineralization will progress by an application and heating and a silazane will generate Si3N4 
(silicon nitride) in Si02 and nitrogen-gas-atmosphere mind in oxygen atmosphere. At this example, since it was necessary 
to generate a silicon nitride with a high refractive index, it heated by nitrogen-gas-atmosphere mind. 
[0047] According to this example, while the total reflection of an incident light does not happen in a junction layer, 
performance change of degradation and others is not caused by environmental variations, such as temperature and 



humidity. LN Wollaston prism which was extremely excellent in a perfomiance and endurance by this can be obtained. 
[0Q48] 

[Examples 7 and 8] In this example, using the prism 1 and 2 made from LiNb03 (product made from LN), vacuum 
deposition of the antireflection film 6 is carried out [ the polarization film 3 ] for an antireflection film 4 to field 2a of 
prism 2 with the composition of Tables 1, 2, and 3 in the fields lb and 2a of prism 1 and 2, and the layer which makes a 
principal component ZnS (zinc sulfide) or SbO (antimony oxide) at a junction layer is formed in field la of prism 1. 
[0049] As the manufacture method of the Wollaston prism in this case, ZnS or SbO is laid between prism 1 and 2 in the 
state of a fibn or fine particles to field 2a of the prism 2 made from LN in which the antireflection fihn 4 was formed, it 
heats to the melting point of ZnS or SbO, and prism 1 and 2 is made to weld. In addition, this ZnS or SbO can take how 
the melting point will come by the low's extremely compared with the curie point (about 1 100 degrees C) of LN. If it is an 
inorganic compound with a high refractive index with the material below the curie point of the prism with which the 
melting point also uses other materials among LN and LT, it cannot be overemphasized that there is the same operation. 
As such matter, there are Sn02 (about 600 degrees C of melting points, refractive index 2.0), other Mo03 (about 800 
degrees C of melting points, refractive index 1.9), etc. 

[0050] In this case, since a gamone does not cause the contraction accompanying a reaction or desorption of the organic 
substance and the organic substance is not included, it can be said that stability and endurance are high. In addition, it 
cannot be overemphasized that it is possible to mix to the grade which matter is not mixed above, or the melting point 
does not become high too much about other matter, does not spoil stability, and does not lower a refractive index too 
much. 

[0051] According to this example, while the total reflection of an incident light does not happen in a junction layer, 
performance change of degradation and others is not caused by environmental variations, such as temperature and 
humidity. LN Wollaston prism which was extremely excellent in a performance and endurance by this can be obtained. 
[0052] 

[Effect of the Invention] Since according to this invention the matter of a high refractive index was used for the junction 
layer of the prism using the high refractive-index crystal and the junction layer is stable while not causing total reflection 
of an incident light in a junction layer, performance change of degradation and others is not caused by environmental 
variations, such as temperature and humidity. LN or LT Wollaston prism which was extremely excellent in a performance 
and endurance by this can be obtained, 

[0053] In the manufacture method of a Wollaston prism, the junction layer as for which it is a high refractive index at 
possible hatchet low temperature fomiing a junction layer by using a metal organic compound as a raw material and 
which was stabilized to environmental variations, such as temperature and humidity, can be obtained. 



[Translation done.] 



